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SCIENCE & ENGINEERING 
Chemistry 

Electrical Deterioration, T. W. Dakin 
The nature of thermally accelerated deteriora 
tion of electrical insulation (and other organi 
materials, such as plastics) is discussed from 
Deter 

oration processes are analyzed in terms of the 
chemical reaction rate theory. A knowledge of 
these processes and the underlying theory is 
related to the practical ability of the enginees 
to design equipment and systems with improved 
service performance 


Insulation 


the viewpoint of the design engineer 


The Nature and Control of Corrosion, H. E. Bar 
kan 

A basic study of the mechanics and 

chemistry of corrosion of metals. Interpretatior 


Causes, 


of the basic types of corrosion and methods for 
prevention are discussed. Design considerations 
and specific types of materials and treatments 
are interpolated for control of specific types 
lesigt 


Alex. F 


of corrosion encountered in engineering 
roduction to Molecular Engineering, 
Javitz 
An examination of the concept, principles and 
techniques of molecular engineering in terms 
of its ultimate use in the design of equipment 
and 
classical 
ties of 


Brief examples are given. The 


macrosco pi 


systems 
approach to the proper 
materials is surveved, followed bv a 
similar survey of the microscopic or molecula 
approach. Extended examples of molecular et 
helds of 


microwave 


given in the electrica 
thin films, 


rominialure ele 


gineering are 
insulation, 
ar d mie 
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ampilihers 
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Mathematics 
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the Language of Engineering, N. P. Salz 
The theory of numbers is 
properties of 7 he 
uses the theory of numbers 


concerned with the 

modern 
often without call 
for a wide range of prob 
such as the use of the 


integers engineer 
ing it by this name 
lems. 
to synthesize all 
forms, the 


sawtooth function 
discontinuous 
circuit 


types of wave 
partition 


figurations, the representation of an integer as 


function for con 


a sum of squares, etc. 

Practical Graphs and Nomographs, |. Ritow 
Graphs and nomographs are two of the meth 
ods available to the engineer for data preser 
tation. Unfortunately, they are often not proj 
erly they 
could be) because of a lack of understanding 
of the proper methods of constructing them 
The explicit, practical techniques 
here, with examples, will be 
taining this know-how. 


used (or are not used at all when 


presented 
invaluable in ob 
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Ba. Differential Equations, A. D 
Differential equations are 


Kraus Jul 


} 
mathematical 


mode * 
and 


tables Ir 


wtwork applications the independent variable 


to describe relat onships ol mass, motion 


time as functions of independent var 


is always time; in non-network applications it 


is length or time. The physical 
effects of me 


vibration, et 


problems of the 
hanical forces, of temperature, of 
S expressed by mathematical «vm 


bolx, can be analvzed and solved 


Logic und Switching Circuits, Alice Mary Hiktor 
hnding 
abstractions — by 

nm the past twe 


Logic, the ancient science of ue neral 


zations—and, ultimately 


«vystem of orderly thinking, has 


an essential desig 


de« ade = beer ome 


engineerin 


tool used in the svathesis of control circuitry 


| he 
the powerful and 


postulates of Boolear sigebra ontaining 


‘ 


simple principles of logi 


i 


npresented for the who must fn 


r 
ire | 


engineer 


from many possifdl ar 


solutior j 


i optimum 


Network Analysis 


Modular Flow (yr aphs fo 
Fittir 


Resume of flow 


Network \ h N 


Kules for 


‘ 


graph pf ' 
graph principles 


Detinitior und = «descr 
simple 


manipulator plion o 


networks 

flow 
terminal devices used 
flow 


to ob 


two-port 


pas modules for | 


Modu 4 oncept 


graphs re presentin 


expanded to include 
three 
to struct 


more om plex 


reduced 


modules 


as 6©modules 


graphs. Complex flow graphs 


tain sgair 


Designing Passive and Tunne Dice 
lL. Weinberg 
Following Part 1 of 
the August 1960 
rACTURING) the use of modert 
further discussed. | 


pred stortion are given 


simpie bas 


Networ 
this article ( publishe {iv 
kiectmican Mane 
tech 


ervam 


«sue of 
synthesis 
niques is ustrative 
ples of uniform reverse 
Methods for 
diodes 


based on 


reducing the number of tunne! 


required are dis ussed Techniques 


reverse pre 


nonun form } 


uniform and 
listortion are given which I 
design of practical networks 


Diode Networks 


may be applied to 


the exact 


Designing Passive and Tunne 
L. Weinberg 

I he use of modern evnthesia te hniques for 

| ibed 


tev dissipative passive 


realizing preser frequency characteristics 


networks and by ampli 


her networks containing tunnel diodes are de 


scribed. Predistortion is defined, the procedure 


explained, and an illustrative example of pre 


distortion given Reverse predistortion « dis 


cussed, Techniques may be applied to the exact 


design of practi il networks 
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Distributed-Parameter Networks for 
turization, ©, Holm 

The distributed R-¢ 
of the range of lumped circuit elements is de 


Microminia 
network as an extension 


scribed, General expressions for various 2- and 
t-terminal networks, practical possibilities and 


some test results are discussed 


Network Analysis | Weinberg 


The important contemporary methods of net 
work analysis are presented, including a brief 


The electrical 


review of elementary concepts 
circuit is predominant in the discussions and 
examples, but the fact is emphasized that the 
methods are directly upplicable to all linear 
svyetem with 
tributed 


luding 


stract element 


oncentrated parameters or dis 


evstems which can be so represe nted 


those with mechanical or even ab 


Physics 
|. J. Freeman 


we . inherent 


tance trust 1 the hig evstems 


today, where recision 1» on the use of 


extremely «mal gnals extremely 


troublesome Th : cl . hes the sou ~ 
{ nature of 


h) of detectir 


Pris 


bxter 


: 


thir 
in rominiatur 


ed Fundamenta 
Veuringer 

exposition of the theory involved 
© in engineering of that portion of the 


trum known a« infrared. The various laws 


newple shich 
usxed. Effect of 


materials and the materials and device 


rovern it« .behavior are 


nirared radiation of 


ifrared techniques are described 


Ihe Esak Robert A. Pucel 
Theory of operatior of the most recent addi 


Tunnel rode 
m to negative-resistance semiconductors 


explained in terms of the wave-like properties 
of electrons. The diode’s small-signal behavior 
is described low-noise am 
liher examined, and is noise hgure of merit 
established 


cillator and an 


its applic ation as a 


(hher uses re as a low-level os 


ultra-fast bistable switching 
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Thermoelectric Effects, R. P. Benedict 
The first section concerns the historical devel 
opments from Seebeck’s basic discovery of the 
thermoelectric effect until 1854, when the 
famous Kelvin relations were announced. In 
the next section, thermoelectricity is discussed 
from the microscopic (free-electron) and ma- 
(irreversible thermodynamic) points 
Finally, the four basic applications of 
thermoelectric 


croscopl 
of view 

phenomena (power generation, 
heating, cooling and temperature-sensing! are 
considered. 

gnetism Research Pushes New Engineering De 

velopment—I, William Arrott 

Part | of a two-part report on the Fifth (1959) 
AIEE Conference on Magnetism and 
Magnetic Materials. Interpreted for the design 
present thinking on basic magnetic 
phenomena, also a summary of practical de 


annual 
engineer is 
velopments from selected papers on soft mag 


netic materials, permanent magnets, and micro- 


wave om ponents 


Month 


Feb 


COMPONENTS, ELECTRICAL /ELECTRONIC 


All Classifications 


New Developments to Achieve Old Goals, J. R 
Riggs 

\ report on current developments and future 

trends in the field of components for electrical 

Emphasis is placed 


devices which not only 


und electronic equipment 
provide for 
smaller size and greater reliability, but also 


on new 


permit accomplishment of functions in.a more 


precise und efficient way 


Contact Devices 


rmanent-Magnet Relay Uses No Springs, 


Reps 


Printed-circuit contacts are 


Staff 


combined with a 
magnetic structure in which bias of the arma 


ture is obtained by the use of a permanent 


magnet instead of a spring in a new 


m relay 

Des gn details and relay ratings are given 

ay Field Data Invited for Standards 
Arnold FE. Rudahl 

\ summary report on the Kighth National Con 

Klectromagnetic Relays held re 

it Oklahoma State University. Included 
ghlights of the five diversihed papers 


, 
I rogram, 


ler or 
ently 
ure the hig 
selected for 


further reports bw the 


Relay Association awards, and 


Relay Testing Commit 
lee spokesmer 
Evaluation of Mechar 
on Jerome W. Kaufman. Harold R. Sut 
ton, Albert V. Balchaitis and William R 
Matthias 


\ summary of the 


il Cannes 


causes of non-conduction 
low-level electrical contacts and the results 
of environmental tests on two forms of me 
chanical-type connectors evaluated from a re 
liability standpoint in dry circuits encountered 
in defense electronic equipment 
Interrupting 
Contactor, L. A 


{onstruction Increases 
R ating of 
Burton 


For us¢ in 


indwich 


Oi! Imunersed 


irduous environments, an oil-im 
mersed contactor was required to fit the same 
as the equivalent air unit. Design details 
sheet in a 


space 
show the use of glass-polyester 


laminated construction to solve the problem 


Magnetic Components 
Evaluation of 
Hegedus 


Since iron-core indu tances exhibit parameters 


Core Devices ( omplex Im 


pedances, Gene J 
that are not constant but are functions of cir 
uit conditions, their actual behavior must be 
determined by test. Test methods, circnits, and 
data extrhpolation methods are presented 

sracteristic Curves of a Magnetic Switching 


Core, Roland Yii 


As with other non-linear devices, characteristic 


May 
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Subject Classification 


curves are required for actual system appli 
cation of square-loop magnetic cores. Methods 
of deriving necessary curves for such 


are illustrated 


cores 


Determining Power-Transformer Stack ight, 
4. E. Hochstein 

Convenient methods are presented for rapid 

transformer design by depicting key variables 


in terms of given lamination dimensions 


Analytical Methods for Permanent-Magnet Design 
2, R. J. Parker 

In this, the second half of the 

manent-magnet design, the and im 

portant form of magnet structure in which the 

proximity is considered. De 

sign methods and the electrical network analog 


article on pet 
common 
poles are in close 
technique are presented, with examples of mag 
net des eT 
alvtical Methods for 
1, R. J. Parker 
Starting with the 
havior, methods for design of pert 
In this first 
fundamentals and 
cult ets are discussed 


Permanent-Magnet Design 


basic physics of magnet 
rational 
nent magnets are derived 

t article, 
with ty; 


examples 


. 


Magnetic Amplifier 
Murtrie 

A straightforward method of 

plex magnet eutput circuits (ap 

from their control windings) as building-block 


Output Circuits, D. | 
evaluating com 
am plihe ¢ 


arrangements of half-wave, self-saturating 
uits by using a simple fhgure-of-merit to a 
<a - : ” 


commodate “prenfire and 


voltage constraints 
100-Cyele Magnetic 
| k Stringer 
A discussion of the var é 
advantages obtained by the use of 400-cycle 
nstead of the standar 


ustrial control appli 


yus advantages and dis 


magnetic amplifers 
60-cvcle i 
100-cycle unit 


has higher gain and 


ations. The 
s lighter in weight, more stable 
shorter time lelay Du 


considerations involving the 400-cvel 


supply source are important 
Magnetism Research Pushes New E: 
Developments—Il. William Arro 
Conclusion of two-part report on the 
(1959) Annual AIEE Conference or 
Magnetic Materials. This 


developments with computer 


Fifth 
Magnet 
ism and half sum 
marizes selec ted 
elements and instrumentation devices 


Design of D4 


Dimensional and other parameters of 


Carrying Inductors, R. G. Luebber 


ductors 
related analytically, 


geometrical! 


carrying d-« are 


certain proportionality 


These relations can be put in graphii 
rapid design applic 
RMS-Sensing Regulator 
G. Schohan 

The design of a 
r od and 

as thermistors and 

ich exhibit 
presented. Included is the detailed design pro 
cedure for the kev component, a 


actor 


ition 


Designed for 

ne-voltage regulator to use 
reliable rms voltage error sensors 
incandescent lamps 
relatively low sensHtivitv, is 
saturable re 


Specifying Dynamic Characteristics of 
Amplifiers, H. C. Truebtood 
discussion of the theory 
per use of the Proposed Standard Test 


les for Magnetic Amplifiers of the AIEF 


specification of dynamic per 


Magneti 


involved in the 


some cases, 
can be limited to frequency-response 
time. In 


must be 


formance 


curves or maximum others 
a family of 


using a variable parameter which is a function 


response 


response curves drawn 


of internal and external impedances. 


Vitola 
parameter, 


Electromagnet Coil Design Charts, J. J 
Using AWG wire size as the basic 
useful and time-saving coil design charts also 
minimize the error hazard in repetitive routine 
computations. The data presented here in 


Page 


Controlled 


Mic roele« tronics, J R 


Materials 


Ma 


F 


valuation 
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Subject Classification 


graphic form apply to layer-wound coils and, 
within certain limits, to random 
Derivations and examples of use are included 


“ indings 


Rectifiers and Magnetic 
B. J. O'Neill 


A description, with waveforms and character 
control] 


Amplihers, 


consisting of 
ontrolled 
The combination flexibility, 
and reliability in the control of many 
systems. Typical applications are given 


istics, of power devices 
rectihers 


small] 


magnetically gated silicon 
provides 
Size, 


power 


Microcircuit Assemblies 


Riggs 
current state of the art and 
future of all the 
types of devices and assemblies which can be 
termed Includes discrete 
miniature (thin 
him) and (semiconductor 
based) integrated circuits and 
tronics (functional blocks) 

and Techniques for Microminiaturiza 
tion—2, P. J. Franklin and FE. F. Horsey 

Conclusion of a art article giving the 
details of the curr 
tiniaturization of electror omp. 


A discussion of the 
possibilities for the various 
microelectroni« 


compone nts. two dimensional 


three-dimensional 
molecular ele 


two-p 


ent state of the art of micro 


This 


itors, protective coverings 


ments 
section covers apar 
inductors ind = solid-state lie and 
Also n ludes urt 
integrated and functiona 


aphy 


trar 


sistors 


the histo 


eduction 


Microwave Components 


Principles and De 


Agr 6 


th the 


gnetism Research Pushes New 
velopment—I, William Arrott 

Part I of a two part report on the Fifth 

Annual AIEE Conference or Magnet 

Magnetic Materials. Interpreted for th 

engineer is present thinking or 


phenomena, also a summary of 


Motors (S+; 


Potentiometers 
Techniques for 
Films, E. H. Layer 
A des ription of test methods (plus typi al test 
data) 
film resistive elements 


Potentiometer Thir 


covering potentiometers with thin metal 
Pests 


linearity. resolution. noise, wiper shorting, wear 


are described for 


phenome na 
include tre 


and metal-transfer 
studied 


characteristics 


Film materials nsition 


PLECTRO-TECHNGI 





Subject Classification 


metal alloys, precious- or noble-metal alloys, 
carbon and borocarbon, oxides, nitrides, and 
cermets, 


Printed Circuits 


Coordinated Design and Production for Printed 
Wiring, W. J. Bornemann and F. E. Meyer 

A step-by-step exposition of standardized pro 
cedures developed for the design and produ 
tion of printed-wiring boards for a solid-state 
electronic telephone awit hing system that em 
ploys some 290,000 components The co-ordi 
nated procedure is also adaptable for gen 
eral use where similar circuit parameters exist 


Developments in Etched Circuits, Edith M. Olson 
\ literature and patent review of develop 
ments in the field of etched or printed circuits, 
with projections into future research progress 
Mate rials, te hniques ind associated compo 
nents are discussed with emphasis on design 
problems 


Semiconductor Devices 


Survey of Power Transistors, Staff Report 
Complete listings of currently available power 
transistors rated for collector irrents of 1] 
amp and over. Important characteristics and 


ipplication notes are giv for each type 


Semiconductor Electronics Junction Tran 
sistors, A. A. Sorensen 
In this, part 3 of the series, 


the various char 
acteristics and parameters of transistors are 


developed from basic energy-level diagrams 

Equivalent circuits are defined and their use 

in the analysis of the trar r eircuit 

element is described 

miconductor Electron d Junction Diodes, 
A. Sorensen 


ond por 
j 


inciples of 


eration and apr 
of sem 
equatior 


lesign 


The first ar 
the theory ar 
and transist 
itomic theory 
riale Subseq wT 
theory of of 
transistors, trar 


teh 


design and swi ing 


Excitation Requirements for 
Rectifiers, FE. E. Moyer 
An examination of the 
ontrolled rectihers (ar 
age, gate signal level 
design of 


operation 


trolled 

made to 

and ignitrons 
Designing Passive at nnel om Networks 

L.. Weinberg 

Following Part I of thi« article (publ shed in 

the August 1960 issue of Execratcan Mant 

FACTURING) the use of modern synthesis tech 

niques is further discussed. Illustrative exam 

ples of uniform reverse predistortion are giver 
Methods for redu ng the number of tunnel 
diodes required ire discussed Pechniques 
pase i on unif rm and nonuniform reverse tre 

distortion are given which may be applied to 

the exact design of practical networks 
Designing Passive and Tunnel-Diode Networks 

L. Weinberg 

The use of modern eynthesia te hniques for 

realizing prescribed frequency characteristi 

by dissipative passive networks and by amp! 


fier networks containing tunnel diodes are cde 
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Subject Classification 


scribed. Predistortion is defined, the procedure 
explained, and an illustrative example of pre- 
distortion given. Reverse predistortion is dis- 
cussed. Techniques may be applied to the exact 
design of practical networks. 


Function Generators Using the Hall Effect, L. J. 
Brady and M. A. Melehy 
The primary factors involved in the Hall effect 
ire shown to include angular rotation. The 
possible use of the phenomenon for angular 
function generators is projected, and some of 
the potential variations considered. 


Silicon Transistor-Resistor Logic Circuits, 
Luecke 

Static switching elements, also called Nor Jogi 
circuits, are finding an economic place in 
digital industrial control systems where switch- 
ing speeds are moderate (under 15 gsec). 
Equations for resistance values are given, with 
effects of tolerances on resistances and supply 
voltages. Circuit parameters for seven types of 
ircuits are tabulated 


Nuclear Radiation Damage to Transistors, Staff 
Report 
Selected transistors were tested for reliability 
1 an environment equivalent to that of a 
nuclear explosion. Data were analyzed so that 
behavior of presently available transistors 
ould be predicted and related to missile de 
gn. The mechanism of damage is explained 
ind data analysis for radiation damage is given 
n graphs and charts. 


Thermoelectric Heat Pumps, W. V. Huck, J. Tay 
lor and A. Mulicia 
Present technical capabilities of (1) thermo- 
electric elements for designing small heat- 
pump devices and (2) packaged thermoelectric 
coolers for electronic components. 

Transistors for High Reliability, C. H. Zierdt, Jr. 
An analysis of the problem of attaining high 
reliability in transistors, both from the manu 
facturer’s and user's viewpoint. Workmanship, 
design and application are the important fa 
tors and the cost of confidence must be paid 
for in many ways by both parties. 

The Esaki “Tunnel” Diode, Robert A. Pucel 


Theory of operation of the most recent addi- 


tion to negative-resistance semiconductors is 
explained in terms of the wave-like properties 


of electrons. The diode’s small-signal behavior 


is described, its applic ation as a low-noise am 

plifier examined, and its noise figure of merit 
established Other uses are as a low-level oscil 
lator and an ultra-fast bistable switching de 
vice 

Thermoelectric Effects, R. P. Benedict 
The first section concerns the historical devel- 
opments from Seebeck’s basic discovery of the 
thermoelectric ¢ffect until 1854, when the 
famous Kelvin jelations were announced. In 
the next section, thermoelectricity is discussed 
from the microscope (free electron ) and ma- 
roseopic (irreversible thermodynamic) points 
of view. Finally, the four basic applications of 
thermoelectric phenomena (power generation, 
heating, cooling, and temperature sensing) are 
considered 


Controlled Rectifiers and Magnetic Amplifiers, 
B. J. O'Neill 
\ des ription, with waveforms and character- 
istics, of power control devices consisting of 
magnetically gated silicon-controlled rectifers. 
The combination provides flexibility, small 
size, and reliability in the control of many 
power systems. Typical applications are given. 
P.N-P-N Four-Layer Diodes in Switching Funce- 
tions, A. W. Carlson, R. H. McMahon and 
G. Smoot Horsley 
Merely by changing the voltage across them 
and the current through them, these two-ter- 
minal semiconductor devices can act as either 
open or closed switches Applications described 
include pulse generators and core drivers, ring 


Jul 





Subject Classification 


counters and multivibrators. Mathematical ex- 


pressions for the principal operating param 
eters are derived. 


Storage Devices 


Magnetism Research Pushes New Engineering De 
velopments—II, William Arrott 
Conclusion of two-part report on the Fifth 
(1959) Annual AIEE Conference on Magnet 
ism and Magnetic Materials. This half sum 
marizes selected developments with compute: 
elements and instrumentation devices. 


Switches 


Rotary Limit Stop Has Zero Backlash, Dave 
Franer 

A simple nut arrangement with limit switches 

is used in a design for limit stops for rotary 

instruments. Provision is included to eliminate 

backlash and to prevent damage from over 
running. 


Thermoelectric Devices 


Thermoelectric Heat Pumps, W. V. Huck, J. Tay 
lor and A. Mulicia 
Present technical capabilities of (1) thermo- 
electric elements for designing small heat 
pump devices and (2) packaged thermoelectri 


coolers for electronic « omponents. 


Thermoelectric Effects, R. P. Benedict 

The first section concerns the historical devel 
opments from Seebeck’s basic discovery of the 
thermoelectric effect until 1854, when the 
famous Kelvin relations were announced. In 
the next section, thermoelectricity is discussed 
from the microscopic (free-electron) and ma 
croscopic (irreversible thermodynamic) points 
of view. Finally, the four basic applications of 
thermoelectric phenomena (power generation, 
heating, cooling and temperature-sensing) are 
considered. 


Transducers 


Rate Gyros, P. P. Fischer 
An analysis, from the servo application stand 
point, of the particular type of gyro which is 
used to measure rate of turn. Spring-restrained 
and electrically restrained rate gyros are de 
fined and described and their transfer fun 
tions derived. Methods of testing to determir 
specific values of constant characteristics are 
given. 

Function Generators Using the Hall Effect, L. 

Brady and M. A. Melehy 

The primary factors involved in the Hall effect 
are shown to include angular rotation. The 
possible use of the phenomenon for angular 
function generators is projected, and some of 
the potentia) variations considered. 

Magnetic Pickups—Operation and Applications, 

D. Elam and L. A. Thacher 

The magnetic pickup consists essentially of a 
permanent magnet and a coil in which a signal 
is generated when the field of the magnet is 
disturbed. Details regarding its characteristics, 
particularly the nature of the signal output for 
various conditions, and many practical applica- 
tion schemes are giver 


Wire and Cable 


Connectors for Flat-Conductor Flexible Cables, 
W. Angele 

The concluding part of a two-part report on 
flat-conductor cable systems discusses applica 
tion techniques and describes preferred meth 
ods for cable terminations and connections 
Several connector designs are illustrated and 
specifications for a standard connector are 
presented. Advantages of the flat-conductor 
cable system: are summarized 


Flat-Conductor Flexible Cables, W. Angele 
Cabling techniques and performance character 
istics of flat-conductor flexible cables are dis 
cussed. Specific data are given on load-carry 
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ing capabilities, crosstalk, r-f attenuation, and 
on shielding techniques, among other consid 
erations. 
Magnet Wire for Extreme Environments, A. E 
Javitz 
A summary of test results derived from several 
research contracts under sponsorship of mili 
tary establishments in the United States and in 
England. Both wire insulation and conductors 
have been investigated under condition of 
ultra-high temperatures (up to 600 C) and 
nuclear radiation. Particular stress has been 
laid on several structures using experimental 
types of conductor material 


Wiring Devices 


Connectors for Flat-Conductor Flexible Cables, 
W. Angele 

The concluding part of a two-part report on 
flat-conductor cable systems discusses applica 
tion techniques and describes preferred meth 
ods for cable terminations and connections 
Several connector designs are illustrated and 
specifications for a standard connector are 
presented. Advantages of the flat-conductor 
cable system are summarized 


COMPONENTS, MECHANICAL/STRUCTURAL 
Bearings 


Factor-of Ten Improveme nt in Ball-Bearing Ax 
curacy, William G. Denhard 
Precision instrument bearings are now meeting 
the exacting dimensional tolerances of acro 
spa ‘ gyros 
Precision Ball Bearings for Electromechanical In 
struments, W. W. Antrim 
Elements of ball-bearing application factors in 
representative types of itical instruments 
such as servos, synchros, resolvers, gyro gimbal 
bearings and gyro spin motors. Bearing design, 
materials, lubricants, load-life expectancy and 
fits are discussed as related to bearings ap 
proximately 1 in. OD and smaller 
tion of Mechanisms, W. Rosenberg 
wely related subjects of surface-to-sur 
tion and lubrication are generally 
by an over-abundance of conflicting 
and unusable theoretical discussions. For the 
engineer, guides to bearing surface design and 
bearing and lubrication selection are provided 
here by first establishing those basic physical 
concepts of surface friction and lubricatior 
which have been found useful and significant 
in actual practice. 


Drive Elements 


Spring-Engaged Magnetic Clutches, Bernard F. 
W rens< h 
Recent developments and applications of the 
well-established spring engaged clutch with 
magnetic release are described. Design fea 
tures, performance characteristics and applica 
tion circuits are included. 
Rotary Limit Stop Has Zero Backlash, Dave 
Franer 
A simple nut arrangement with limit switches 
is used in a design for limit stops for rotary 
instruments. Provision is included to eliminate 
backlash and to prevent damage from over 
running. 


Fasteners 

Tightening and Testing Torque Values for Small 

Machine Screws, E. F. Perout 

Concise, easy-to-use tables giving safe tighten 
ing and testing torque values for selected sizes 
of rolled-thread machine screws in numbered 
sizes in several lengths of tapped holes in vari 
ous metals and laminated phenoti 


Gears and Pinions 


Fine-Pitch Gear Trains, Frederick T. Gutmann Mar 
Gear quality classifications, center-distance 


ELECTRO-TECH NOLOCY 





Subject Classification 


considerations and backlash problems are dis 
cussed with respect to fine-pitch gear applica- 
tions in electromechanical computers, servo- 
positioning feedback systems, instruments and 
radars, and in line with current and projected 


AGMA standards. 


Critical Criteria for 
Mic hale« 


The pros and cons of the 


Precision Gears, G. W. 
special and often 
hidden design considerations in selecting gear 
parameters for application in control systems 
and in data handling (computers) are dis 
cussed by an authority on gear design. Factors 
weighed include quality 
classes, choice of pressure angle and of pitch, 
minimum number of teeth, and gear cutting 
factors 


Springs 


Brush Length-Spring Length Proportion for Small 
Electrical Machines, W. E. Springer 
Reliable information on brush material and 
pressures is available brush manufac 
turers. In an actual design, the desired pres 
sure over the life of the brush can be obtained 
only by considering both: brush and spring. A 


tolerances, gear 


from 


rational method is presented for determining 
brush-to-spring-length proportions 


COMPUTING MACHINES 
Design and Applications 


The Forum: Computing Machines in Control Sys 
tems, Alice Mary Hilton 
Introduction to series of panel discussions 
planned between control engineers, system syn 
thesists, control systems users, computing ma 
chine experts and the academic world. Pur 
pose: to clear road blocks to communication 
between such interests. Basic 
of computing machines in 


outlined 


Analog Computation and Analog Machines, A. M 
Hilton 
Analog 
analogous relationships. Principles of operation 
functional 
scribed, together with a survey of typical ma 
chines on the market 
form apt 


principles of use 
control systems are 


machines are devices that measure 


and various components are de 
presented in tabular 
lications for the des gn engineer, the 
control systems 


role of analog machines in 


and an examination of hybrid systems 


Alice Mary Hilton 


computation are out 


Digital Computing Machines, 
The principles of digital 
lined. The fundamental functional 
of digital computing machines are described, 
and the pring iples of operation explained Ap 

plications for design engineers are cited, Glos 

Tabulation of world-wide 

conducted by EvectKo-TecuNoLocy 

presents the essential characteristics of all ma 


components 


sary of terminology 


survey 


chines in production or in advanced stages of 
development 
The Use of Variable Fiducial States in Logic 
Design, Paul Kintner 
With inverting forms of switching circuits, the 
fact that the fiducial state of the circuit can 
circuit 


be varied can be exploited by the legi 


} 
designer. Typical circuits to demonstrate. the 


principle are shown 


Data Curve-Fitting with a Digital Computer, T 
Alman 
Using an IBM 650 the method of 
least squares is applied to induction motor test 
data to performance 


“curves 


computer, 


establish points on 
corresponding to assigned horsepower 
rating and fractions thereof. Derivation of 
mathematical method is given, starting with 
power series, approximating motor character 


wtic curves 


The Digital Computer as a Tool for Design En 
gineers, B. Mittman and R. B. Wise 

Digital computers are powerful tools for de 

sign engineers. To use computing machines 
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for the solution of his design problems, the de- 
signer need not be a computer specialist; he 
does have to understand his problem and the 
design process clearly. The analysis and syn- 
thesis methods of design by computer are pre- 
sented and illustrated by specific examples. 


Logic—and the Principles of Programming, A. M. 


Hilton 

Programming techniques are based upon the 
principles of logical reasoning, expressed by a 
Boolean algebra and the propositional calculus. 
Basic principles are explained. Automatic pro 
gramming and machine languages designed 
for the scientist and engineer who has little 
knowledge of digital computers and who wants 
to write his own programs are presented. 
Typical examples are given. 


Power-Supply Circuit Design by Digital-Computer 
Method, H. J. Joyal 

The design of power-supply circuits is one ex- 
ample of the way the design engineer can use 
1 high-speed digital computer to relieve him 
of time-consuming, routine chores. A compari- 
son of laboratory data with computed data is 
given 


Digital Speed-Control Analysis by Analog-Com- 
puter Methods, D. W. Leiby 

4 numerical speed-control system combining 
analog and digital computer methods is de- 
scribed. Transient performance is investigated 
(by the application of analog simulation tech- 
for changes in reference speed and 
operating load. The results show the effects 
of sampled-data and quantized-data operation 
upon the performance of such systems. 


niques) 


Logic—and Switching Circuits, Alice Mary Hilton 
Logic, the ancient science of finding generali- 
zations —- and, ultimately, abstractions — by a 
system of orderly thinking, has in the past two 
decades become an essential design-engineering 
tool used in the synthesis of control circuitry. 
The postulates of Boolean algebra — contain- 
ing the powerful and simple principles of logic 

are presented for the engineer who must 
find an optimum solution from many possible 


answers, 


DESIGN CONSIDERATIONS 
Environmental Effects 


Radiation Effects on Electrical Insulation, E. L. 
Brancato and J. W. Kallander 

A report on the effects of basic parameters 
and ambient conditions of nuclear radiation 
on various insulating materials. Electrical 
properties of insulating materials and changes 
in these properties due to radiation energies are 
examined. 


Nuclear Radiation Damage to Transistors, Staff 
Report 

Selected transistors were tested for reliability 
in an environment equivalent to that of a 
nuclear explosion. Data were analyzed so that 
behavior of presently available transistors 
could be predicted and related to missile de- 
sign. The mechanism of damage is explained 
und data analysis for radiation damage is 
given in graphs and charts. 


Human Factors 


Prevention of Electric Shock Hazard as a Basic 
Design Consideration, Edwin Schechter 

The importance of stressing electric shock 
hazard factors in the preliminary stage of 
equipment design is discussed. Applicable data 
from the literature have been analyzed and 
suitable graphs and nomographs derived for 
design purposes. Major shock hazards such as 
large non-current-carrying metal parts and ex 
posed sharp edges are discussed, as well as 
other specific design problems. 





Subject Classification Month Page Subject Classification Month 


Miniaturization MATERIALS, ELECTRICAL /ELECTRONIC 
Materials and Techniques for Microminiaturiza All Classifications 


tion—2, P. J. Franklin and E. F. Horsey } Materials Trends and Problems, A. E. Javitz 

Conclusion of a two-part article giving the A discussion of the “state of the art” of mate 
details of the current state of the art of micro rials from the standpoint of their existing 
miniaturization of electronic components. This capabilities and inabilities. The state of the 
section covers capacitors, protective coverings, art is considered, in effect, as a state of fun: 
inductors, and solid-state diodes and tran tional problem areas. Representative classes o 
sistors. Also includes current advancements ir materials discussed include: plastics, encap 
integrated and functional solid circuitry. Ex sulants, electrical insulation, magnet wire, 
tensive bibliography. magnetic materials, ceramics and metals 


Materials and Techniques for Microminiaturiza 
tion—1, P. J. Franklin and E. F. Horsey Conductor Meterials 
Part 1 of a two-part article giving, in detail, he Design Characteristics of Molybdenum, N. R 
the history and current state of the art of the Gardner 
reducion of the size of electronic equipment An engineering guide to the possibilities o 


through ( ymponent miniaturization. Compo- molybdenum and its alloys in design Those 
nents covered in this section are substrates. properties of interest are explored and related 


‘ 


conductors and resistors. Includes extensive to design parameters. Included are certain 
bibliography limitations of the metal under specity condi 
tions. Applications in engineering design are 
Reliability Illustrated in the text and supported by tables 
and charts j 
Reliability in Systems Design, M. L. Miller Evaluation Techniques for Potentiometer Thir 
A step-by-step procedure to be used in apply Films, E. H. Layer 
ing the principles of reliability theory to the \ description of test methods (plus typical 
practical design of a simple system. test data) covering potentiometers with thin 


i . . } 

Transistors for High Reliability, C. H. Zierdt, Jr. Apr : metal film resistive elements. Tests are de 
An analysis of the problem of attaining high scribed for: linearity, resolution, noise, wiper 
reliability in transisturs, both from the manu shorting, wear characteristics and metal-trans 
facturer’s and user’s viewpoint. Workmanship, fer phenomena. Film materials studied include: 
design and application are the important fa transition metal alloys, precious. or noble 
tors and the cost of confidence must be paid metal alloys, carbon and borocarbon, oxides 
for in many ways by both parties nitrides, and cermets 

t D per per llovs sir Properties “ 

Unified Physical Design for System Reliability a - ‘fon i Harald E Barks wit 

D. kK. Richardson Mar ia esign Applications, Harold E. Barkan 


The properties of copper and its alloys are re 
tion is only one of many adv intages of system lated to the design needs of electron! cortal 
based physical design for equipment ial ment and systems. Applications of materials 
ment. An interceptor weapon-control 
serves as an example fo: describing the cor 
cept of overall design unificat 


Common-component and process standardiza 


to ‘*sign parameters are develope lin the text 
id accompanying tables. The effects of alloy 
elements on properties » lained and 
elevated temperature performance is analyzed 
De.ign applications include electron tubes 
priated circuits, semiconductor devices and 


INSTRUMENTS AND TEST EQUIPMENT electromechanical parts 
Magnet Wire for Extreme Environments, 

Design Javitz 
4 summary of test results derived from several 
Iron-Core Devices: Evaluation of Complex Im research contracts under sponsorship of mili 
pedances, Gene J. Hegedus ¢ tary establishments in the United States and 
Since iron-core inductances exhibit parameters in England. Both wire insulation and cor 
that are not constant but are functions of cir ductors have been investigated under condi 
cuit conditions, their actual behavior must be tions of ultra-high temperatures (up to 600 C) 
determined by test. Test methods, circuits. and snd nuclear radiation. Particular stress has 
data extrapolation methods are presented. been laid on several structures using experi 
Precision Ball Bearings for Electromechanical In mental types of conductor material 


ee en 27 Electrical Insulation and Dielectrics 


Elements of ball-bearing application factors ir 
representative types of critical instruments Electrical Insulation Deterioration, T. W. Dakin 


such as servos, synchros, resolvers, gyro gimbal The nature of thermally accelerated deterio 
bearings and gyro spin motors. Bearing design ration of electrical insulation (and other or 
materials, Jubricants, load-life expectancy and ganic materials, such as plastics) is discussed 
fits are discussed as related to bearings ay from the viewpoint of the Cosign oe 
proximately 1 in. OD and smaller Deterioration pro esses are analyz d in terms 
of the chemical reaction rate theory. A knowl 
How to Make Basic D-C Measurements, j. B edge of these processes and the underlying 
Kelley May 224 theory is related to the practical ability of the 
The standard resistor and the standard cell engineer to design equipment and systems with 
are basic to setting up an electrical standards improved service performance 
laboratory in the plant. How direct-reading Electrical Insulation—1960, Alex. E. Javitz 
and universal-ratio sets can be calibrated by A 50 ea special sseseveh ond ansli 
“bootstrap” methods, starting with standard ate eee the following semen articles 
resistors. How two types of instrument poten (1) : enaeien of the significance of the 
Gometers can be calibrated using the standard dynamic mechanical properties of plastics di 
cell and a universal-ratio set. electrics: (2) a review of newer flexible and 


Magnetism Research Pushes New Engineering semi-rigid insulating materials: (3) annual 
Developments — II, William Arrott 5 on-the-spot review of the 1960 NAS-NRC Con 
Conclusion of two-part report on the Fifth ference on Electrical Insulation. Other articles 
(1959) Annual AIEE Conference on Magnet cover ultrathin dielectric films, capacitor di 
ism and Magnetic Materials. This half sum- electrics, international standards, European ap 
marizes selected developments with computer plication practice, among other subjects. A 
elements and instrumentation devices 1959-1960 Bibliography is included 


ation 


a 
pi 
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The Dynamic Mechanical Properties of Plastics 
Dielectric Materials, T. D. Callinan 

An analysis in terms of specific materials and 
selected applications of the significance of dy- 
namic mechanical properties of plastics di 
electric materials. The mechanical properties 
are increasingly important in studying the be 
havior and performance of these materials. 


Ultrathin Dielectric Films, J. H. Bruce and J. R. 


Balmer 
Discussion of materials 
depositing dielectric 
ments in the 
Europe. 


and techniques for 
films. Includes develop- 
United States as well as in 


Problems and Trends in Electrical Insulation 
Application 2. Research Highlights in 
Capacitor Dielectrics, Staff Reports 

1. A fheld-survey review of problem areas at 

the research, specifications and application 

levels of electrical insulation as they affect 
the end purposes of the equipment and sys 
tems design engineer as revealed at the annual 
meetings of the National Conference on the 

Application of Electrical Insulation. 2. Ab 

stracts of papers from the annual meeting of 

the Electrochemical Society in Chicago, May 

1960. 


Advances in Flexible and Semi-Rigid Electrical 
Insulating Materials, Staff Report 

New organic and inorganic materials and com- 
posites for application as electrical insulation 
ure reviewed and evaluated. Important proper 
ties (electrical, physical, thermal) and design 
considerstions are detailed with source refer 
ences. The text is supported and documented 
by charts, tables and graphs. 


A Reference Chart of Representative Flexible and 
Semi-Rigid Materials for Electrical Insula- 
tion Systems, Staff Report 

A selective tabulation of flexible and semi- 
rigid insulating materials, based on AIEE tem 
perature classes and types of materials. Perti 
nent physical and electrical properties are 
listed. Included on the back of this table is 
a report on the technical program for the 
Third Annual National Conference on Appli 
ation of Electrical Insulation, December 5-8, 
1960, in Chicago 


Some Aspects of European Practice in Electrical 
Insulation, C. H, Caflisch, E. Diehl and H 
Mosimann 

A study of the characteristic differences be 
tween European and American insulating tech 

Since the structures of materials are 

generally similar, the differences are generally 

in practical applications, with regard to op 
erational and factors 

Enamelled magnet wire, epoxy wire insulation 


nology. 


theations economic 


sper 
slot and interlayer insulations, polyester webs 
and flexible mica materials are discussed 


International Insulation Standards and 
Design Practice, J. F. Dexter 
The various economic and engineering aspects 
of international standards for electrical insula 
tion are discussed, as they apply to the design 
of equipment both for domestic and overseas 
markets 


American 


Research Progress in Dielectrics Staff 
Report 
Fourteenth consecutive annual on-the-spot re 
port of the National Academy 
National Research Council Conference on 
Electrical Insulation. Papers were concerned 
with the following major areas: (a) dielectric 
behavior of specific classes of materials, (b) 
test and measurement, (c) nature of electri: 
deterioration and breakdown, and (d) theo 
retical considerations. Tabular data and graphs 
are included 
Variability in Functional Aging Of Mylar Poly 
ester Film for Hermetic Motor Applications, 
L. S. Lazar and W. V. Olszewski 


Application of Mylar polyester film as slot in- 


1960, 


of Sciences- 
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sulation in hermetic motor systems required 
the determination of potential batch-to-batch 
variability in commercial grades of this mate- 
rial. This report discusses the results of both 
classical tests and functional aging tests and 
describes special test methods. 


Application of Electrical Insulation by 
idized-Bed Process, M. M. Lee 

\ cohesive study of a new process for apply- 
ing electrical insulation to electrical and elec- 
tronic components and equipments. The new 
fluidized-bed process is explored through its 
relationship to parameters of design engineer- 
ing and economics. Practical applications for 
the process in new designs are developed. The 
text is supported by charts and graphs 


Dec 


the Flu- 


Dec 160, 16] Properties of Polyester-Resin, Glass-Fiber Band- 
ing Rings, M. M. Felger 
Resin-bonded glass fibers are replacing steel 
wire as banding structures in rotating electri- 
cal equipment. Dimensional changes in both 
bar and band structures during the polyester 
resin cure have been measured and found to 
be very small. Flexural and tensile moduli, 
strength and the effect of thermal 
aging were cetermined for four available con- 
structions, assembled in a procedure similar to 
that used in a production operation. 


Radiation Effects on Electrical Insulation, E. L. 
Brancato and J. W. Kallander 

\ report on the effects of basic parameters and 

ambient 

various 


tensile 


conditions of nuclear 
insulating 


radiation on 
Electrical prop- 
and changes in 
these properties due to radiation energies are 
examined 


materials 
erties of insulating materials 


Data for 
Christensen 


Environmental Evaluation 
capsulants, D. F. 
Various types of silicone encapsulating and 
potting compounds are described. Electrical 
and physical property data are given as de- 
rived by means of a simple and inexpensive 
test method. Effects of fillers, catalysts 
cure cvcles can also be evaluated. 


Silicone En- 


and 


Epoxy Resin Systems in High Reliability Trans- 
formers, L. A. Dixon 
\ report on epoxy resins systems to meet severe 
thermal, vibration, moisture and electrical per- 
formance qualifications for transformers. Test 
data for cvaluation of materials under these 
onditions are presented. Materials and design 
parameters of resins-components systems are 


explored for optimum performance 


Cast-Resin Applications in Switchgear and Trans- 
formers, Wilhelm Johann Karl Oburger 
In contrast to practice in the United States, 
where cast resins are primarily used for em- 
bedment and encapsulation of electronic com 
ponents and circuit assemblies, European en- 
have made wide use of these resins 
(particularly epoxies) in switchgear and trans- 
formers. This article describes application 
techniques and illustrates typical designe. 


gineers 


Materials and Techniques for Resin-Encapsulated 
Missile Circuits, Staff Report 

Casting-resin materials and application meth- 
ods for circuit units in missiles are discussed. 
In the first case, materials and processes for 
foam-resin potting of units in a British air-to 
air missile are detailed; in the second, epoxy 
encapsulation and flexible Thiokol-epoxy seals 
in a ship-to-air missile. 

Magnet Wire for Extreme Environments, A. E 

Javitz 

A summary of test results derived from several 
research contracts under sponsorship of mili 
tary establishments in the United States and 
in England. Both wire insulation and con- 
ductors have been investigated under condi- 
tions of ultra-high temperatures (up to 600 C) 
and nuclear radiation. Particular stress has 
been laid on several structures using experi- 
mental types of conductor material. 


Month 





Subject Classification 


Transformer Insulation for Extreme Environments, 
Alex. E. Javitz 

lransformers and inductors for service under 
extreme environments (500 C temperature and 
nuclear radiation) impose stringent require- 
ments on their electrical insulation systems. 
This report reviews results of Air Force and 
Bureau of Ships R & D contracts and cites 
typical data. 


An Improved Epoxy-Resin System for Electronix 
Embedments, B. H. Mueller and C. A. Har- 
per 

The use of liquid anhydride curing resins 
makes it possible to formulate a “universal” 
type of epoxy-resin embedment compound for 
service at temperatures up to 200°C, as well 
as at low temperatures. Formulation and prop 
erties data are given. 

Research Progress in Dielectrics 
Javitz 

This 13th annual review of the sessions of the 
Conference on Electrical Insulation (National 
Academy of Sciences-National Research Coun- 
cil) provides a detailed summary and an inter- 
pretation of the papers and discussions dealing 
with (among other subjects) research in high- 
temperature materials, nuclear studies, corona 
effects, dielectrics behavior at microwave fre- 
quencies, capacitor dielectrics, and associated 
test methods. 


Magnetic Materials 


Analytical Methods for Permanent-Magnet Design 
2, R. J. Parker 

In this, the second half of the article on per 
manent-magnet design, the common and im 
portant form of magnet structure in which the 
poles are in close proximity is considered. De 
sign methods and the electrical network analog 
technique are presented, with examples of meg 
net design. 


- 1959, Alex. E. 


Analytical Methods for Permanent-Magnet Design 


1, R. J. Parker 
Starting with the basic physics of magnet be 
havior, rational methods for design of perma- 
nent magnets are derived. In this first part of 
a two-part article, fundamentals and open-cir 
cuit magnets are discussed, with typical design 
examples. 
rhe Ferrotracer for Dynamic B-H Loops, M. Pas- 
nak and R. H. Lundsten 
Dynamic methods for obtaining core material 
characteristics have supplanted the arduous 
point-by-point methods, but have had draw- 
backs. The operating principles of a system 
using semiconductor switches in place of often 
troublesome mechanical devices is described, 
with details of scope of application. 
Magnetic Core Materials for 
ments, Staff Report 
Magnetic core materials for transformers are 
evaluated for operation at elevated tempera- 
tures (600 C) and for nuclear radiation en- 
vironment. Data reported are results of re 
search by the Air Force, Bureau of Ships and 
British Royal Radar Establishment. One mate- 
rial, silicon-iron, was considered outstanding 
for the conditions of testing. 
Magnetism Research Pushes New Engineering De 
velopment — I, William Arrott 
Part I of a two-part report on the Fifth (1959) 
Annual AIEE Conference on Magnetism and 
Magnetic Materials. Interpreted for the design 
engineer is present thinking on basic magnetic 
phenomena, also a summary of practical devel- 
opments from selected papers on soft magnetic 
materials, permanent magnets, and microwave 
components. 


Extreme Environ 


MATERIALS, MECHANICAL/STRUCTURAL ele 


Adhesives 


Transformer Structural Materials for Extreme 


Month Page Subject Classification 


A study of materials in the design of trans- 
formers to operate at 500 C under a nuclear- 
radiation environment. Evaluations of metallic 
and nonmetallic materials for the case, core 
and coil units, and associated hardware are de- 
scribed, together with detailed valid conclu- 
sions. Included are design parameters for filler 
materials, metal structures, mmpregnants, 
adhesives for potting and brazing filler mate 
rials in overall transformer design 


Mar 


coil 


An Evaluation of Special-Purpose Adhesives, Staff 
Report 

The experiences of the Amphenol-Borg Ele 
in developing a special adhesive 
for bonding components of a new type of elec 
trical connector are described, A study of con 
temporary adhesive materials and their evalua 
tion in the program is presented. From the 
materia! published, other areas of application 
may be extrapolated 


Metals 


The Design Characteristics of Molybdenum, N. R 
Gardner 

An engineering guide to the possibilities of 

molybdenum and its alloys in design 


tronics Corp 


Those 

properties of interest are explored and related 

to design parameters. Included are 

limitations of the metal under specif 

Applicatic in engineering design are 
illustrated in the text and supported by tables 
and charts 

The Nature and Control of Corrosion, H. E 

kan 

A basic study of the 
chemistry of corr 
tion of the basi 
ods for 
siderations and specifi 


certain 
condi 
tions 


Bar 
and 


Inte rpreta 
n and meth 


causes, mechanics 


osion of metals 
types of corrosio 


prevention are discussed. Design con 
types of materials and 
treatments are interpolated for specific types of 


corresion encountered in engineering design 


Die Castings in Engineering Design, E. W 


Horvick 


A survey report on die asting engineering de 


sign procedure placed on zin 
Requirements for alloys and types of 
The properties of mate 


’ 
investigated and related to design for 


with « mph A518 
types 
alloys are discussed 
rials are 
extreme and normal environments. Design con 
siderations are 


discussed 


presented and parameters are 


Structural Materials for Extreme 
Barkan 


materials in the 
500 ¢ 


Transformer 
Environments, H. E 
4 study of 


formers to operate at 


design of trans 


leat 


under anu 
Evaluations of metallic 


materials for the 


radiation environment 
and r 
and coil 


scribe i. 


onmetalli« case, core 


units, and associated hardware are de 
together with detailed valid 
Included are design parameters for filler 
structures, coil 


conclu 
sions 
materials, metal impregnants, 
adhesives for potting and brazing filler mate 


rials in overall transformer design 
and Alloys Their 
and Design Applications, H. E. Barkan 
The copper and its alloys are 
related to the design needs of electronic equip 
and Applications of materials 
to design parameters are developed in the text 
and accompanying tables. The effects of alloy 
ing elements on properties are explained and 
elevated temperature performance is analyzed 
Design applications include tubes, 
printed circuits, semiconductor devices and 
electromechanical parts 


Powder Metallurgy Parts 
Design, H. FE. Barkan 
A definitive exposition of the advantages of 
powder metallurgy techniques in design of 
trical and electronic Specify 
case histories illustrate design experience with 
these compacted materials. Properties and 
other design parameters are explored and il 


‘ opper 


Copper Properties 
properties of 


ment systems 


elec tron 


T heir 


Advantages in 


components 


Month 


Environments, H. E. Barkan Jun 


lustrated by charts and photographs 
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Nonmetallic Materials 


Lubrication by Solids as a Design Parameter, A. 
Sonntag 
From the original equipment designers’ point 
of view, the most important uses of solid-layer 
lattice lubricants, such as molybdenum disul- 
hide, are for wear-in purposes (where the dan- 
gers of galling and seizing are highest) and 
for the lifetime pre-lubrication of parts during 
assembly, Three principal forms are discussed 
bonded coatings, paste concentrates, and 
dispersions. Typical applications to electrically 
operated products are cited. 


Transformer Structural Materials For Extreme En- 
vironments, H .E. Barkan 

A study of materials in the design of trans- 
formers to operate at 500 C under a nuclear- 
radiation environment. Evaluations of metallic 
and nonmetallic materials for the case, core 
and coil units, and associated hardware are 
described, together with detailed valid conclu- 
sions. Included are design parameters for filler 
materials, metal structures, coil impregnants, 
adhesives for potting and brazing filler mate 
rials in overall transformer design. 


Plastics Molding Materials for Structural and Me- 
chanical Applications, H. E. Barkan and 

A. E. Javitz 
A review of plastics molding materials, based 
on structural and mechanical properties and 
design parameters. Newer materials are de 
scribed in detail. Significance of test methods 
is discussed. Supporting tables and graphs 


MOTORS 
All Classifications 


Motorettes” Speed Insulation Aging Evaluation 
Studies, C. B. Hackney and J. Engel 
The now standardized procedures for using 
‘motorette” simulation of motor insulation 
systems are described. Details of the use of 
elevated temperatures for accelerated tests and 
of “insulation life equations” are given. 


Machine Too! Electrical Standards, National Ma 
chine Tool Builders’ Association 

First revision since March 1956 of the Electri- 
cal Standards sponsored by the National Ma 
chine Tool Builders’ Association. Present ver 
sion, developed especially for machine tools, 
was proposed on September 1, 1959 and adopt 
ed January 25, 1960 with interim revisions. 
These standards are frequently used as the 
basis of purchase specifications 


Fractional-Horsepower 


“Details” Guide Small Motor Selection, J. Smax 
well 

Overall dimensions and power output are of 
basic concern in motor selection, but choice 
between various alternative details of motor 
construction and performance is essential in 
drive design. Examples of fan-motor mechani 
cal and electrical factors are discussed. 


Brush Length-Spring Length Proportion for Small 
Electrical Machines, W. E. Springer 

Reliable information on brush material and 
pressures is available from brush manufac- 
turers. In an actual design, the desired pressure 
over the life of the brush can be obtained only 
by considering both brush and spring. A ra- 
tional method is presented for determining 
brush-to-spring-length proportions. 


Fast Response in Reversing Servo Drive, J. 

Hudak 

The difference in response and acceleration 

characteristics between a standard d-c motor 

and a d-c motor designed for control purposes 

are graphically demonstrated. A system for a 

reversing drive illustrates the application of 

the motor 
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Integral-Horsepower 
The Brushless Synchronous Motor, G. M. Rosen- 
berry, Jr. 
Elimination of brushes and contacts in syn- 
chronous motors is accomplished by the use of 
silicon controlled rectifiers. A system is de- 
scribed in which such motors can be started 
like induction motors, and in which the ad 
justable power factor correction feature of 
synchronous motors is retained. 
Low-Noise Motor Design, H. Shapiro and W. H. 
Fallon 
A program to develop quiet motors for sub- 
marine and commercia] applications led di- 
rectly to a study of noise specifications and 
measurements. Test methods and mechanical 
and electrical factors for reducing motor noise 
are discussed, 
Reduced-Voltage Starting for Squirrel-Cage Mo- 
tors, D. Fitzpatrick 
A discussion of the various types of reduced- 
voltage starting techniques which may be ap- 
plied to squirrel-cage motors to achieve gradu- 
al starting torque and avoid line disturbances. 
Included are resistance-type starters, reactors, 
autotransformers, and part winding. 
Reactor Contro] of Induction Motors, H. A. Zol- 
linger 
A comprehensive survey of the ways fixed and 
saturable reactors can be used to control both 
squirrel-cage and wound-rotor induction mo- 
tors. Speed-torque curves for the various cir- 
cuit applications are included. 


Special 
“Special” Motors: 
Noodleman 
The design peculiarities of significance in the 
application of torque and multipolar motors 
are presented. Torque motors are adapted to 
operate stalled and at low speeds without over- 
heating, for constant-tension drives, whereas 
multipolar motors offer inherent low speeds 

without gears 


Torque and Multipolar, S. 


Rotor Moment of Inertia Measurement, L. J. 
Frangipane 
A laboratory method is described for the di- 
rect measurement of moment of inertia of 
rotors of instrument motors, synchros and other 
rotary components. The method is simple and 
therefore readily validated to act as a check 
for computed values. 


PRODUCTION AND ASSEMBLY TECHNIQUES 


Embedded Circuits and Components 


Materials and ‘Ve hniques for Resin-Encapsulated 
Missile Circuits, Staff Report 

Casting-resin aaterials and application meth- 
ods for circwt units in missiles are discussed. 
In the first case, materials and processes for 
foam-resin potting of units in a British air-to- 
air missile are detailed; in the second, epoxy 
encapsulation and flexible Thiokol-epoxy seals 
in a ship-to-air missile. 

An Improved Epoxy-Resin System for Electronic 
Embedments, B. H. Mueller and C. A. Har- 
per 

The use of liquid anhydride curing resins 
makes it possible to formulate a “universal” 
type of epoxy-resin embedment compound for 
service at temperatures up to 200 C, as well 
as at low temperatures. Formulation and prop- 
erties data are given. 


Miscellaneous 


Tightening and Testing Torque Values for Small 
Machine Screws, E. F. Perout 
Concise, easy-to-use tables giving safe tighten- 
ing and testing torque values for selected sizes 
of rolled-thread machine screws in numbered 
sizes in several lengths of tapped holes in vari- 
ous inetals and laminated phenolic. 


Month 
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Page 





Subject Classification 


Printed Wiring 
Coordinated Design and Production for Printed 
Wiring, W. J. Bornemann and F. E. Meyer 
A step-by-step exposition of standardized pro- 
cedures developed for the design and produc- 
tion of printed-wiring boards for a solid-state 
electronic telephone switching system that em- 
ploys some 220,000 components The coordi- 
nated procedure is also adaptable for general 
use where similar circuit parameters exist. 


SPECIFICATIONS AND STANDARDS 


International Insulation Standards and American 
Design Practice, J. F. Dexter 
The various economic and engineering aspects 
of international standards for electrical insula- 
tion are discussed, as they apply to the design 
of equipment both for domestic and overseas 
markets. 


Relay Field Data Invited for Standards Program, 
Arnold E. Rudahl 

A summary report on the Eighth National Con 
ference on Electromagnetic Relays held re- 
cently at Oklahoma State University. Included 
are the highlights of the five diversified papers 
selected for Relay Association awards, and 
further reports by the Relay Testing Commit 
tee spokesmen. 


Machine Tool Electrical Standards, National Ma 
chine Tool Builders’ Association 

First revision since March 1956 of 
trical Standards sponsored by the National 
Machine Tool Builders’ Association. Present 
version, developed especially for machine tools, 
was proposed on September 1, 1959 and 
adopted January 25, 1960 with interim revi 
sions. These standards are frequently used as 
the basis of purchase specifications. 


the Ele 


Specification Standards Proposed for Flow-Con 
trol Servovalves, Staff Report 

To establish meaningful communication be 
tween system designers and servovalve manu 
facturers, a novel specification standard pro 
posed within the AIEE emphasizes: rigorous 
definitions of terms, recommended contents for 
valve specifications, and unambiguous test pro- 
cedures. Essentia] features are presented here 
in digest form. 


Characteristics of Magneti 
T rueblood 


Specifying Dynamic 
Amplifiers, H. ( 
A discussion of the theory involved in 
proper use of the Proposed Standard 
Codes for Magnetic Amplifiers of the AIEE 
In some cases, specification of dynamic per 
formance can be limited to frequency-response 
curves or maximum time. In others, 
a family of must be drawn 
using a variable parameter which is a function 
of internal and external impedances 


the 
Test 


response 


response curves 


SYSTEMS 
Communication 


(See also “( omputers” ) 


Radar Fundamentals, I. Ritow 

Elements of the basic system for spotting air 
borne objects are described, and by means of 
a radar set, the effects of such parameters as 
frequency, pulse width and repetition fre 
quency, bandwidth of receiver and antenna 
beamwidth are evaluated, particularly with 
respect to range. Use of doppler effect and 
moving-target indicators described, also bea 
cons. Principles of tracking radar. 


Design Problems in Post-Office Automation, Frank 
J. Oliver 
Biggest overall problem is random input. Mail 
distribution functions being automated include 
culling raw mail, facing envelopes and cance] 
ling stamps, sorting semi-automatically, read- 
ing addresses electronically, conveying mail 
and parcels. High-speed facsimile transmission 


Month Page Subject Classification Month Page 


of letters is in the offing, as is vending equip 
ment in non-attended post offices. 


The Rex ognition of Typed Charac ters, William W 
Decker 

rhe automatic conversion of the typed word to 
electrical form is the key to the automati 
handling of typed messages. In this his 
tory, the major functions of the equipment, the 
processing of viewed characters, and the recog 
nition principle are described. Additional ap 
plications are cited. 


Control Case Histories 
Force-Reflecting Electrohydraulic Servomanipu 
S. Mosher and B. Wendel 
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ount pulses in space 
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algebra. Triggering action of tr 
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Sophisticated Controls Highlight 
Forum, Staff Report 
Digest of selected papers presented at the 24th 
Annual Westinghouse Machine Electri 
fication Forum. Numerical servo 
tems and variable-speed drives are emphasized 
The Recognition of Typed Characters, William W 
Deckert 


The automati 


anaistor 


Ma hine Too 


Tool 


control, svs 


conversion of the typed word to 
electrical form is the key to the automatic 
handling of typed messages. In this case his 
tory, the major functions of the equipment, the 
processing of viewed characters, and the recog 
nition principle are described. Additional ap 
plic ations are cited 
RMS-Sensing Regulator Designed for Reliability 
G. Schohan 
The design of a line-voltage regulator to use 
rugged and reliable rms voltage error sensors 
such as thermistors and incandescent lamps, 
which exhibit relatively low sensitivity, is pre 
Included is the detailed design pro 
for the key component, a saturable 


sented. 
cedure 
reactor 
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Transistor NOR's Used in Spot-Welder Feedback 


Control, G. R. Archer and F, G. Dahlin 
Pulse techniques and logic circuitry are used 
in Budd Monautronic V-2 weld control for 
automatic sequence and heat control. Sequence 
timing is effected by Nor elements acting as 
multivibrators and flip-flops. Current (heat) is 
continuously varied to maintain preset voltage 
across weld, using a high-gain amplifier as 
integrator to govern firing angle of ignitrons. 


Control Systems, General 


The Forum: Computing Machines in Control Sys- 


tems, Alice Mary Hilton 

Introduction to series of panel discussions 
planned between control engineers, system syn 
thesists, control systems users, computing ma- 
chine experts and the academic world. Pur- 
pose: to clear road blocks to communication 
between such interests, Basic principles of use 
of computing machines in control systems are 
outlined 


The Use of Variable Fiducial States in Logic De- 


sign, Paul Kintner 
With inverting forms of switching circuits, the 
fact that the fiducial state of the circuit can 
be varied can be explointed by the logic circuit 
designer. Typical circuits to demonstrate the 
principle are shown. 


Adaptive Control Systems A Survey, R. A. 


Mathias and R. I. Van Nice 
This article classifies and categorizes the vari- 
ous developments of the last few years in 
adaptive-control-system philosophy. Essential 
features are described and a guide to existing 
literature is provided. 


Rate Gyros, P. P. Fischer 


An analysis, from the servo application stand- 
point, of the particular type of gyro which is 
used to measure rate of turn. Spring restrained 
and electrically restrained rate gyros are de- 
fined and described and their transfer func 
tions derived. Methods of testing to determine 
specihe values of constant characteristics are 
given. 


Silicon Transistor-Resistor Logic Circuits, J. 


Luecke 

Static switching elements, also called nor logic 
circuits, are finding an economic place in 
digital industrial control systems where switch 
ing speeds are moderate (under 15 ysec) 
Equations for resistance values are given, with 
effects of tolerances on resistances and supply 
voltages. Circuit parameters for seven types of 
circuits are tabulated. 


Magnetic Amplifier Output Circuits, D. L. Me- 


Murtrie 

A straightforward method of evaluating com- 
plex magnetic amplifier output circuits (apart 
from their control windings) as building-block 
arrangements of half-wave, self-saturating cir- 
cuits by using a simple figure-of-merit to ac- 
commodate effects of “prefire” and “reset” 
voltage constraints. 


Reliability in Systems Design, M. L. Miller 


A step-by-step procedure to be used in apply- 
ing the principles of reliability theory to the 
practical design of a simple system. 


Digital Speed-Control Analysis by Analog-Com- 


puter Methods, D. W. Leiby 

A numerical speed-contro) system combining 
analog and digital computer methods is de 
scribed. Transient performance is investigated 
(by the application of analog simulation tech- 
niques) for changes in reference speed and 
operating load. The results show the effects 
of sampled-data and quantized-data operation 
upon the performance of such systems. 


Dynamics of Hot-Gas Servos, R. V. Halstenberg 


and W. A. Kaufmann 
A description and analysis of the hot-gas servo, 
which is being used in many applications ( par- 
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ticularly missiles) to replace standard hydrau- 
lic systems. The special problems which con- 
front the designer with regard to dynamic per- 
formance, including analysis of the system 
transfer function, are given. Particular em- 
phasis is given to characteristics of valves and 
actuators. 


Systems Engineering Approaches Threshold of 


Maturity, W. Arrott 

State-of-the-art history of the systems engineer- 
ing concept is traced and the many engineering 
disciplines entering into it analyzed. The spe- 
cife aspects include computer techniques and 
feedback control. Systems engineering is now 
on the threshold of achieving a workable 
adaptive control system which would be “ma- 
turity.” 


Logic—and Switching Circuits, Alice Mary Hilton 


Logic, the ancient science of finding generali- 
zations ~~ and, ultimately, abstractions — by a 
system of orderly thinking, has in the past two 
decades become an essential design-engineering 
tool used in the synthesis of control circuitry. 
The postulates of Boolean algebra — contain- 
ing the powerful and simple principles of logic 

are presented for the engineer who must 
find an optimum solution from many possible 
answers, 


100-Cycle Magnetic Amplifiers, R. Gackowski and 


L. F. Stringer 

A discussion of the various advantages and dis- 
advantages obtained by the use of 400-cycle 
magnetic amplifiers instead of the standard 60- 
cycle in industrial control applications. The 
400-cycle unit is lighter in weight, more stable, 
has higher gain and shorter time delay, but 
considerations involving the 400-cycle power 
supply source are important. 


Specification Standards Proposed for Flow-Control 


Servovalves, Staff Report 

To establish meaningful communication be- 
tween system designers and servovalve manu- 
facturers, a novel specification standard pro- 
posed within the AIEE emphasizes: rigorous 
definitions of terms, recommended contents for 
valve specifications, and unambiguous test pro- 
cedures. Essential features are presented here 
in digest form. 


Unified Physical Design for System Reliability, 


D. K. Richardson 
Common-component and process standardiza- 
tion is only one of many advantages of system- 
based physical design for equipment develop- 
ment. An interceptor weapon-control system 
serves as an example for describing the con- 
cept of overall design unification. 


Controlled Rectifiers and Magnetic Amplifiers, 


B. J. O'Neill 
A description, with waveforms and character- 
istics, of power control devices consisting of 
magnetically gated silicon-controlled rectifiers. 
The combination provides flexibility, small 
size, and reliability in the control of many 
power systems. Typical applications are given. 


P.N-P-N Four-Layer Diodes in Switching Func- 


tions, A. W. Carlson, R. H. McMahon and 

G. Smoot Horsley 
Merely by changing the voltage across them 
and the current through them, these two ter- 
mina] semiconductor devices can act as either 
open or closed switches. Applications described 
include pulse generators and core drivers, ring 
counters and multivibrators. Mathematical ex- 
pressions for the principal operating param- 
eters are derived. 


Fast Response in Reversing Servo Drive, J. A. 


Hudak 
The differences in response and acceleration 
characteristics between a standard d-c motor 
and a d-c motor designed for control purposes 
are graphically demonstrated. A system for a 
reversing drive illustrates the application of 
the motor. 


Month 





Subject Classification 


Mechanical 


Network Analogs for Mechanical Systems, J. J. 
Hupert 

The step-by-step logic underlying the use of 

electrical networks for analogy-solution of 

other systems is presented, supported by se- 


lected references. Simple equivalent mechani-. 


cal systems and passive electrical networks are 
developed, and lead to definition and applica- 
tion of principles of dual and active circuit 
analogs. 


Power (Drives) 


A-C Drive Offers System Design Flexibility, N. 
Onjanow 

The operating principles of the Westinghouse 

Rectiflow drive system are explained. Advan- 

tages over mechanical and electrical slip drives 

and over more elaborate systems are described, 

as are the inherent limitations of the drive. 


“Special” Motors: Torque and Multipolar, S. Noo- 
dleman 

The design peculiarities of significance in the 
application of torque and multipolar motors 
are presented. Torque motors are adapted to 
operate stalled and at low speeds without over- 
heating, for constant-tension drives, whereas 
multipolar motors offer inherent low speeds 
without gears. 


Static Magnetic Frequency Multipliers, G. M. Bell 
Operating principles of saturating magnetic 
frequency multipliers are outlined. Circuits 
and performance characteristics of the prin- 
cipal forms of multiplier are depicted and com- 
pared. 


Excitation Requirements for Silicon Controlled 
Rectifiers, E. E. Moyer and A. Schmidt, Jr. 
An examination of the characteristics of silicon 
controlled rectifers (anode current and volt- 
age, gate signal level, etc.) with regard to the 
design of circuits necessary to obtain proper 
operation — particularly in high-power con- 
trolled rectification schemes. Analogies are 
made to similar circuits involving thyratrons 
and ignitrons. 


Reset Trigger for SCR in Compact Drive Control, 
Baruch Berman 

Drive motor control system is marked by com- 
pactness and ruggedness, uses reset bias trig- 
ger and silicon controlled rectifiers. The func- 
tioning of each circuit feature is explicitly de- 
tailed to demonstrate the versatility and ad- 
vantages of the system. 


Sophisticated Controls Highlight Machine Tool 
Forum, Staff Report 
Digest of selected papers presented at the 24th 
Annual Westinghouse Machine Tool Electrifi- 
cation Forum. Numerical control, servo systems 
and variable-speed drives are emphasized. 
Conveyor Drive Using Eddy-Current Coupling, 
S. L. Nelson 
The drive of a long conveyor belt is compli- 
cated by the fact that the first portion of the 
belt may be well up to speed before the oppo- 
site end has even started to move. Special con- 
trol of the initial and accelerating torques are 
required. In this case, they are provided by 
eddy-current couplings driven by synchronous 
motors. 


Spring-Engaged Magnetic Clutches, Bernard E. 
rensc 

Recent developments and applications of the 
well-established spring-engaged clutch with 
magnetic release are described. Design fea- 
tures, performance characteristics and applica- 
tion circuits are included. 

Power-Supply Circuit Design by Digital-Computer 

Method, H. J. Joyal 

The design of power-supply circuits is one ex- 
ample of the way the design engineer can use 
a high-speed digital computer to relieve him 
of time-consuming, routine chores. A compari- 
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Subject Classification 


son of laboratory data with computed data is 
given. 


Reduced-Voltage Starting for Squirrel-Cage Mo 
tors, D. Fitzpatrick 

A discussion of the various types of reduced 
voltage starting techniques which may be ap- 
plied to squirrel-cage motors to achieve grad 
ual starting torque and avoid line disturbances 
Included are resistance-type starters, reactors, 
autotransformers, and part winding. 


Thermoelectric Effects, R. P. Benedict 

The first section concerns the historical devel 
opments from Seebeck’s basic discovery of the 
thermoelectric effect until 1854, when the 
famous Kelvin relations were announced. In 
the next section, thermoelectricity is discussed 
from the microscopic (free-electron) and ma 
croscopic (irreversible thermodynamic) points 
of view. Finally, the four basic applications of 
thermoelectric phenomena (power generation, 
heating, cooling, and temperature-sensing) are 
considered. 


Design Techniques for Static Inverters—2, A. A 
Sorensen 
Conclusion of a two-part article giving in de 
tail the solution to problems adieed in the 
design of a static inverter for aircraft and mis 
sile applications. Semiconductors are used ex 
clusively in the inverter, which includes oscil 
lator, amplifier, filter, feedback control, and 
other subcircuits. (Part I published in January 
1960 issue.) 


Design Techniques for Static Inverters——1, A. A 
Sorensen 
A comprehensive discussion of the design of 
static inverters for aircraft and missile appli 
cations. Semicondutor devices are used 
throughout to achieve reliability, eficiency and 
light weight. Includes detailed description of 
circuits oscillator, amplifier, feedback de 
tector, etc. First part of a two-part article 
Reactor Contro] of Induction Motors, H. A. Zol 
linger 
A comprehensive survey of the ways fixed and 
saturable reactors can be used to control both 
squirrel-cage and wound-rotor induction mo 
tors. Speed-torque curves for the various circuit 
applications are included 


Recording 


Magnetic Recording Bandwidth Increased Sixteen 
Fold, T. W. Barger 
The physical principles of magnetic recording 
are detailed in relation to the limitations and 
problems of conventional recorder design. The 
use of frequency modulation and transverse 
recording resulted in a new recorder offering 
wide frequency range and other advantages 
High-Density Tape-Recording Techniques, Staff 
Report 
High-density tape recording (without penalty 
in weight and size) was the primary objective 
in the development of a magnetic tape recorder 
capable of storing 2.4 billion bits at packing 
densities exceeding 1500 bits/in. on each of 
the 16 tracks of a l-in. tape. Solution of major 
problems, such as “differential flutter” result 
ing from uneven drive across tape width, et 
are described. 


TEST AND MEASUREMENT 
Components 


Interpretation of Noise Spectrograms, Staff Report 
Tracing the sources and developing remedies 
for noise in product and equipment design can 
be accomplished most effectively by analyzing 
sounds into their component parts, and evalu 
ating the elements separately. A new Audio 
Spectrum Analyzer divides sound into bands 
and measures the levels in each frequency 
range; the data then are presented graphically 
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Relay Field Data Invited for Standards Program, 
Arnold E. Rudahl 
A summary report on the Eighth National Con- 
ference on Electromagnetic Relays held re- 
cently at Oklahoma State University, Included 
are the highlights of the five diversified papers 
selected for Relay Association awards, and 
further reports by the Relay Testing Committee 
spokesmen 
How to Make Basic DC Measurements, J. B. 
Kelley 
The standard resistor and the standard cell 
are basic to setting up an electrical standards 
laboratory in the plant. How direct-reading 
and universal-ratio sets can be calibrated by 
“bootstrap” methods, starting with standard re- 
sistors. How two types of instrument potentiom- 
eters can be calibrated using the standard cell 
and a universal-ratio set. 


Low-Noise Motor Design, H. Shapiro and W. H. 

Fallon 

A program to develop quiet motors for sub- 
marine and commercial applications led di- 
rectly to a study of noise specifications and 
measurement. Test methods and mechanical 
and electrical factors for reducing motor noise 
are discussed, 

Dry-Cireuvit Evaluation of Mechanical Connec 
tions, Jerome W. Kaufman, Harold R. Sut- 
ton, Albert V. Balchaitis and William R. 
Matthias 

A summary of the causes of non-conduction in 
low-level electrical contacts and the results of 
environmental tests on two forms of mechani 
cal-type connectors evaluated from a reliability 
standpoint in dry circuits encountered in de- 
fense electronic equipment 

or Moment of Inertia Measurement, L. J. 

Frangipane 

A laboratory method is described for the direct 
measurement of moment of inertia of rotors of 
instrument motors, synchros and other rotary 
components. The method is simple and there 
fore readily validated to act as a check for 
computed values. 


Environmental 


The Plasma-Are Torch: A New Research Tool, 
R. M. Gage 

To the design engineer, the recent intensive 
development in the arc-constricting nozzle are 
significant in the resulting possibilities for 
fabricating refractory materials and for labora 
tory simulation of extremely high tempera- 
tures. The theory of operation of the plasma 
arc is outlined, with indications of present 
and projected future applications 


General 


Data and Discipline for Design Engineering, A. E. 
Rudahl 


A review of trends in measurement and testing 


Month Page 


Jul 


Subject Classification 


techniques and equipment, and their expand- 
ing roles in development engineering. Growing 
technology demands greater precision with en- 
hanced convenience and rapidity of measure- 
ment. The consequent accelerated activity in 
establishment of standards, calibration facili- 
ties and methods, and emphasis on efficient 
testing is reflected in comments by authorities 


in the field. 


Materials 


“Motorettes” Speed Insulation ‘ene Evaluation 
on 


Studies, C. B. Hackney and J. Engel 
The now standardized procedures for using 
“motorette” simulation of motor insulation sys- 
tems are described. Details of the use of ele- 
vated temperatures for accelerated tests and 
of “insulation life equations” are given. 


Variability in Functional Aging of Mylar Poly- 


ester Film for Hermetic Motor Applications, 

L. S. Lazar and W. V. Olszewski 
Application of Mylar polyester film as slot in- 
sulation in hermetic motor systems required 
the determination of potential batch-to-batch 
variability in commercial grades of this mate- 
rial. This report discusses the results of both 
classical tests and functional aging tests and 
describes special test methods. 


The Ferrotracer for Dynamic B-H Loops, M. Pas- 


nak and R. H. Lundsten 

Dynamic methods for obtaining core material 
characteristics have supplanted the arduous 
point-by-point methods, but have had draw- 
backs. The operating principles of a system 
using semiconductor switches in place of often 
troublesome mechanical devices is described, 
with details of scope of application. 


Research Progress in Dielectrics — 1959, Alex. E. 


Javitz 

This 13th annual review of the sessions of the 
Conference on Electrical Insulation (National 
Academy of Sciences-National Research Coun- 
cil) provides a detailed summary and an inter- 
pretation of the papers and discussions dealing 
with (among other subjects) research in high- 
temperature materials, nuclear studies, corona 
effects, dielectrics behavior at microwave fre- 
quencies, capacitor dielectrics, and associated 
test methods 


Systems 


Interpretation of Noise Spectrograms, Staff Report 


Tracing the sources and developing remedies 
for noise in product and equipment design can 
be accomplished most effectively by analyzing 
sounds into their component parts, and evalu- 
ating the elements separately. A new Audio 
Spectrum Analyzer divides sound into bands 
and measures the levels in each frequency 
range; the data then are presented graphically. 


Month 


Editorials 


Month Page Month Page 

Toward a Dynamic Concept of Component Devel- Why Conferences? Jul 55 
opment Jan 59 Research by Ballyhoo Aug 61 
More Solid-State Devices Feb 7 Materials — the Basic Science Sep 101 
Toward Better Communications Mar 71 Electro-Technology Oct 93 
On Keeping an Open Mind Apr 91 On Communicating Nov 93 
Impact of the Space Age on Design May 33 You Helped Us Win This Award Dec 93 
Machine Tool Electrical Standards Jun 85 Electrical Insulation — A Dynamic Technology Dec 149 
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Design Trends 


January 1960 Page 
The Plasma-Arc Torch: A New Research Tool 14h 
Processing Method for Tape-Wound Cores Reduces Losses 146 
Transistor Amplifier Used in Temperature Controller 148 
Die-Cast Taper-Pin Connectors Simplify Equipment Design . 150 
Rotor Moment of Inertia Measurement 152 
New Roller Bearing Cage Design 154 
Cradleclips for Wire Assemblies 154 
rhe Solion Integrator 156 


February 1960 


High-Density Tape-Recording Techniques 

Measuring Winding Resistance through Ship Rings 

Battery Voltage Regulators 

Clutch and Sheave Fits Standard Motors 

Sandwich Construction Increases Interrupting Rating of Oil 
Immersed Contactor 

Rotary Limit Stop Has Zero Backlash 

Flowmeter Uses Integrating Gyro for Mass Indication 


March 1960 


Electromagnet Coil Design Charts 

Test Sockets for Micromodules 

Testing Bearings for Life Expectancy 

Ceramic Filters Replace Intermediate-Frequency Transformers 

Magnetic Counting Device 

Brush Length-Spring Length Proportion for Small Electrical 
Machines 

Fabricated Steel Motor Frame 

Pyrotechnic Charges Drive Missile Gyro 

New Proximity Limit Switch 

Motor Mounts Made of Formed Wire 


April 1960 


Design of D-C Carrying Inductors 

Air Guides in Tape Recorder 

Improved Layouts for Printed Circuits 
Adjustable-Speed Drive Uses Eddy-Current Coupling 
Sampling Switch is Wiperless and Noiseless 

Bright Lamps Solve Space Problem 

Turbine-Bucket Milling by Computer Programming 
Silicon Controlled Rectifiers in Mobile Power Supply 
Spring-Engaged Magnetic Clutches 

Zinc Die Casting Design Awards 


May 1960 


High-Reliability Flexible Waveguide for Extreme Environ 
ments 

Torque-Opposed Hydraulic Drive without Backlash 

High-Speed Scanner 

Servo Breadboard System 

Multiple-Filter Spectrum Analyzers 

Pulse-Current Sampling Transformer 

Solderless Electrical Connector Strength Tester 

Flexible Automatic Testing Systems 
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